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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. 6k)/i. 15 

(72) A.C.HepeaauKMft. A.B.<Domwh. A.B.AxMa- 
AeeB h O.C.MyxaMeTrapwnoB 

(56) naTCHT CUJA bk 3191677. kji. 166-14. 
ony6/iMK. 1965. 

ABTOpCKOe CBMABTe/lbCTBO CCCP 

ISfc 1254137. ui. E 21 B 29/10. 1982. 

(54) CHOCOB PEMOHTA 06CAflHblX KO- 

/10HH 

(57) l4cno/ib30B8HHe: pbmoht ynacTKOB c ona- 
raMM pa3pyuieHMfl w Ae<t>eicraMii b cTeHKax 06- 

CBAHUX KOJ10HH. CyiUHOCTb M306peTBHMR: 

noA6MpaiOT umamhapmsbckmA naTpy6ox pac- 
MBTHoro nepHMetpa. a/iwhb KOToporo 6o/ibtue 



BHyTpBHHGrO AwaMBTpa 2 peMOHTMpyeMoro 
ysacTKa o 6c a ah o a ko/iohhu, a AHMHa naTpy6- 
ica 6o/ibtue ahhhu MHTepsa/ia noBpe*AeHM«. 
npow3B0A«T nonepeMHyio Ae<J>opMaumo rm- 
py6xa no eceft wwine ao noTepw ycToftHnao- 
ctm. 4>MKcauMK> ero b 3tom nono*eHMM, cnycic 
b CKBaxciiHy m ycTBHOBicy b 3one noepexcAe* 
Hun nyTeM 4>MKcaTopoB. ripw 3tom MaTepnan 
naTpy&xa Bu6npaK>T no MOAyno ynpyroc™ - 
E. KOTopwa onpeAe/iniOT W3 coothouichmp: 

E- 1,4 . rAe P - KOHTaicTHoe AaB/ieHwe 
(h/R) 1 * 

naTpyGta Ha ctcmkm o6caAHOfl ko/iohhm; h - 
to/iiumhb CTeHKM naTpy6ica; R - paawyc BHyT* 
peHHeA creHKM o6caAHoA koaohhw. 4 mh. 
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M3o6peTeHne othocmtcr k TexHo/iornn 
peMOMTHwx pa6oT b He4>ieAo6biBaiouieR npo- 
MuiuneHHOCTM, a mmchho, k cnoco6aH /imksm- 
flauMM ysacTKOB c onaraMu paapyiueHnw m 
Ae^^rraMM b CTemcax o6c3ahux koaohh. 

Ueiib M3o6peTeHvin - noauuieHMe 3<t>4>ex- 
tmbhoctm peMOHTHUx pa6oT m o(5ecneHeHne 
paeMOMepHoro npHxeamn naTpy6xa no bccm 
ero AAKKO k o6c8aho« KO/10HH6 npw ynpoiue- 
hkm npouecca ycraHOBKM naTpy6xa aa cmbt 
mcka tone h mi Aono/iHMTenbHoro bo3A6^ctbmr 
Ha hero. 

Ha $MI\ 1 M3O6pa3K6H0 yCTpORCTBO an* 

npMBeAeHMn naTpyOka b cocTO«Hne noTepw 
ycTOflMM boctm: Ha ifrwr. 2 - ceMenne A-A Ha 4»wr. 
1; Ha ^wr. 3 -ceHeHHe B-B na $Mr. 1; Ha 4>Hr. 
4 - narpyfox, 3a<t>HKCMpoBaHHw& b coctoahmm 
ncrrepH yctoAhmboctm. 

■ YcrpoftCTBO fin* npn&eAeHM* naTpy6xa 1 
b COCT051HM6 nofepM ycroftHM boctm - npoTurw- 
aaiotuee ycTpoAcTao - npeACTaMABT co6ofl 
KOHMM^CKyto onpaBiey 2 c 4>opMoo6pa3ytoiUMM 

CT€p)KH6M 3 M pO/IMKBMM 4, 3aKpen/ieHHbtMM 

no AflMHe onpaBKw. Po/imkm 4 cb*33hw c Mexa- 

HMH6CKMM npHBOAOM 5, spameHMe Ha KOTOpUH 

nepeAaeTCR ABuraTe/ieM 6. Floc/ie npneeAe- 
HMfl naTpy6ra b cocTOHHMe noTepn ycTOfiMMBO- 
ctm npw noMOiUM AdHHoro ycTpoftcTBa OH 
4>MKCMpyeTcsi a stom coctorhmm nocpeACTBOM 

<J)MXCaTOpOB 7 t COeAMHeHHUX Me)KAy C060M 

CTepxcHfiMM 8. FlpHBOA 5 npeAcraB/ineT M3 ce- 
6» ayfwaryio neperiaiy c oahom aejiyuiefl 9 m 
AeyMfl seAOMUMM uiecrepHRMM 10. 11. BeAy- 
maa ujecrepHfi 9 yeraKoa/ieHa Ha buxoahom 
aany 12 juBMraren* 6i rta Ba/iy .13 BepxHefl 

BBAOMOft UJeCTepHM yCTBHOB/IGH Kpa.MHHH Bep- 

XHMfl po/imk 4, a Ha Bany 14 hhxckbh bcaomoA 

UjeCTepHM KpaHKHA HVUKHHR PO/1HK 4. POflMKM 

4 (h BepxHue, m hmxchmb) CB«3aHHbie npMBOA- 
hum peMHeM 15. Po/imkm 4, He caaaaHKbie c 
BdiiaMM 13 m 14. Buno/iHBHU ynpyroa^acTMM-' 
humm m/ih noAnpyxcMHeHu b peay/ibTa-re Hero 
ohm oTcne^cMBaioT Ae4>opMau«io naTpy6Ka. 
EoKOBue pouMKM 4 saKpon/ieHu* b kohmmcckom 
onpaaxe 2 c bosmoxckoctwo BpatueHMfl. Ohm 
ho noAnpyxMHeHbi m ycTdHOBiieHu coocho k 
<t>opMoo6paayiomeMy CTepxcHio 3. 

#' 

Cnoco6 pBMOHTa aauiiowaeTcsi a cAeAyio- 
ineM. 

BHana/ie ocymecTB/iniOT noA6op narpyfr* 
ica pacMeTHoro nepuMeipa m ynpyrocTM. nat- 

py60K 1 BUnO/1HflK)T B BMAe TOHKOCTeHHOrO 

xpyroaoro un/iMHAPa M3 MBTepMaiia 06/iaAaio- 
mero c bo Act bom ynpyrocTM, npuweM nepM- 
MeTp uM/iMMApa 6o/ibiiie BHyTpeHHero 
nepMMeTpa peMOHTiipyeMOH o6caAHOft ko/ioh- 
hw, a A^MHa - 6o/ibtue MHTepBana noepexAe- 
hmsi o6caAHOM xonoHHU. B KanecTBe 
MBTepMana MaroTOB/ieKusi naTpy6xa Moxcer 



6wTb Mcnonb30BaHa BucoicoKaMecTBeHHa* 3a- 
•ca/ieHHas CTanb. cTexJionnacTMK m APynae Ma- 
Tepwanu, xapaKTepM3yiomMe tcm. mto 
HanpsxeHMA, BoaHMKatomne b hhx nooie no- 
5 Tepw ycTOWMMBOCTW, ne npeBbiiuaiOT npeAenoB 
TexyMecTM ashhux MaTepna/ioe. T.e. coot- 
BeTCTBytoT ynpyrviM Ae^opMauwRM stmx M3Te- 

pMa/lOB. 

3aT6M npOH3BOA«T nonepeMHyio Ae*op- 
10 Ma unto naTpy6xa no Bceft AnwHe ao noTcpw 

yCTOHMMBOCTM M 4>MKCaUHK> 6rO B 3TOM COCTO- 

sHMn. flnn STOro naTpy6ox 1 noAa»T Ha bxoa 
onpasxM 2 npOTsirMBaioiuero ycrponcTBa c 

npeABdpMTB/lbHO. BK/IIOMeHHbIM ABMraTWeM 6, 

15 nepeAawiUMM spameHMe Ha poumkm 4 c no* 
Mouibto MOxaHMHecxoro npHBOAa 5. Poumkm 4 
3axBaTUBaioT naTpyfioK m npoTarMBaiOT ero 
BHyrpb kohmmbckoh onpaBKM 2 ycTpoftCTBa. no 
Mepe ABH)K6HMfl naTpy6xa BAOfib BHyTpeHHen 

20 noB^pxHOcm nocTeneHHO yBeviH4MBacTc« pa- 
AnaflbHafl Harpyaica, AeAcraytomaa Ha Hero co 
CTopoHbi onpaBKM M3-3a yMeHbiueHw« ee A^a- 
M8Tpa< Vl3BeCTHO, MTO TOHKMe ynpyrwe o6o/iom- 
km noA AeACTBMeM paA^a/ibHOM HarpyaxM 

25 TepntoTycTOHMHBOCTb, nepexoA" k HoeoMy co- 

CTOflHMK) paBHOBeCMfl C BUnyKAOCTbtO. 
• 06paiUeHH0M K UeHTpa/lbHOM OCH UMAMHApa. 

Ann o6ecneM6HH5i nepexoAa naTpy6xa b co- 
CTOflHvie noTepvi ycTOMMM boctm cnyxcwT <J>op- 

30 Moo^paaytotuMA CTepxeHb 3, KOTopuA 
koh ueHTpMpyeT paAM3JibHyio narpyaicy Ha naT- 
py6oK. TepnioiuMM ycToAMMBOCTb. fla/ibHeA- 
tuaa npoTflxcxa naTpy6xa . caaaaHa c 
npoAOiwcaiotUMMCfl yeeAtmeHMeM paAMa/ibHon 

35 narpyaiCM m npnaoAWT k yse^ mm bh mkj suny kjio* 
ctm o6ojiohkm naTpy6xa. noTepsBUjeft ycroM- 
MMBOCTb, a peay/ibTaTe nero pa3Mepw 
naTpy6xa 6yAyT cooTBeTCTBOBdTb TpaHcnopT- 
hum pa3MepaM Ten, cnycxaeMux b cxBaxMHy. 

40 B M0M8HT. aoctmxbhm a naTpy6xoM TpaHcnop- 
■ ■ THUX paaMepos oh npoTnniBaeTCn k KOHuy 
onpaBKM 2 m Ha buxoab M3 Hee cmrMBaeTCfl 
HeCKO/lbKMMM 4>HKcaT6paMM 7 (cm. <J>Mr. 4), ko- 
Topue xecTxo cobamhrIot Mex<Ay co6oh CTep- 

45 nchamm 8. Tbkmm o6paaoM ocyuiecTBiiaiOT 
onepauMto4»MKCMpoBaHMsi naTpyGxa 1 bcocto- 

BHMM nOTepH yCTOAHMBOCTM. ' 

noc/ie 3Toro npoM3BOAflT ycTanoBxy naT- 
py6Ka a 30He noBpex<AeHMa o6c3ahom ko/ioh- 
50 H «. 

Ann'sToro c noMombK) AepxcaTensi (Ha nep* 
Texe He noxaaan) naTpy6oic 3a4>MKCMpoB8H- 

HUM B COCTOBHMM nOTepM yCTOMHMBOCTM, 

cnycxaiOT b CKBaxMHy m ycTanaanMBaiOT na 
55 ypoBHe ynacTKa noapexcABHMR o6caAHOM ko- 
noHHu. CrsirMBaioiuMe naTpy6ox 1 <t>nKcaTopbi 
7'CHMMaiOT. nepeMeman BBepx coeAMHAiomMe 

MX CTepXCHM 8. HTO npMBOAMT K CHflTMK) p3AM* 

a/ibHOM Harpy3KM, abm CTBy k) meft Ha naTpy6ox. 
JlOA AeACTBMeM yCM/IMM b 060/iOHKe, noTepnB" 
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weft ycTOMMMBOCTb. naTpy6oK 1 B03epamaeTCfl 
e MexoAHoe paeHoeecHoe cocTo«Hwe. 

B cw/iy Toro. mto mcxoahuG BHewHMft am- 
aMeTp naTpy6xa HecKO/ibxo 6o/»biue BHyTpeH- 
Hero AwaMeipa o6caAHOfl ko/iohhw. naTpy6oK 5 
n/iOTHO m paeHOMepHO npi«KMMaeTCfl k oficaA- 
HOfl KonoHHe, nepexpus ynacTOK noBpe*Ae- 

Gw/im npoBeAeHti iiaGopaTopHue McnuTa- 
hmsi cnoco6a peMOHTa o6caAHux ko/iohh Ha 10 
moab/im o6caAHOft ko/iohhu c ue/ibK) npo- 
sepKnero pa6oTocnoco6HocTvi. MoAe/ibo6- 
csahoA ko/iohhu npeACTaB/ipeT co6o& 

T0J1CT0CT6H Hy 10 Tpy6y C BHyTpeHHMM AwaMeT- 

pOM 80 mm, napaMeTpoM 251.2 mmh ahmho'A 15 
500 mm. 

(laTpy6oic Bfaino/iH6H H3 CTeiuionnacTMica b 
BMAe TOHKocTeHHoro KpyroBoro m*/iMHApa. 
ToniuvtHa CTeMKM KOToporo 0,3 mm, a nepwMeTp 
251.6 mm. 20 

B K8M6CTB6 npoT«rnBaiomero ycrpo&CTBa 
wcnonb30Banacb KOHMMecKa* onpasxa co 
bxoahwm A^aMeTpoM 100 mm, bsixoahum - 70 
mm, a^mho^ 600 mm c oa hum <J>opMoq6pa3yio- 

IAMM CTBpXCHeM BAO/lb BHyTpCHMeR nOBepxHo- 25 

ctm on pa 8 km. llpoT5i3KKa ocymecTB/ia/iacb 
AasneHMeM na Topeu naTpy6Ka. Ha euxoAe M3 
npcnrarviBatomero ycrpofcCTBa naTpy6pK \men 
AHaMeTp 70 mm, npMHeM $opMoo6pa3yiomwfi 
crepxeHb y*e He icaca/icsi BbiBepHyiofl 060- 
iiOMKM naTpy6xa. m b tbkom nonoaceHiiM naTpy- 30 
6ok Gun noc/ieAOB3TenbHO CTunyT AByMfl 
4>HKCaTDpaMM t COCAMHeHHUMM MexcAy coOofi 
AByMJI CTailbHbIMM CT6P3KHS1MM. 

3aT6M naTpy6pK 6u/r cnymeH b MOAe/ib 
o6caAH0W ko/iohhu ao ypoBHw 30HW noBpex- 35 
AeHMfl o6caAHoA ko/iohhu c noMombio Aep*a- 
Te/ifl. nonepesHue padMepu KOToporo He 
npeBuuta/w 70 mm. 3aieM cTarwBaiomvie 4>mk- 
caropbi CABVira/i w k BepxHeMy Topuy naTpy6Ka 
aa cm«t ycwiM*. nepeAaoaeMoro Mepe3 crep*- 40 

HH. 

B MOMeHT CHflTMfl rtocneAHero 4>iuccaT0pa 
cbo6q^ihuA naTpy6ox no/iHocTbio bocctbho- 



BM/1 CBOK) 4>OpMy. npM)KaBUJMCb K BHyTpeHHCM 

CTenxe o6caAHOfl ko/iohhw m nepexpuo 3ony 

noBpe)KAeHMfl. 

AnanorMMHUM o6pa30M 6umi npoaeAeHbi 
wcnuTaHvin b yciioBMflx no/iHoro 3ano/iHeHM« 
MOAenn oScaAHOft KO/IOHHU boaoA. 

71a6opaTopHwe AaHHbie noATBepAWiw pa- 
6oTOcnoco6HOCTb Aannoro cnoco6a peMoma 
o6caAHUX ko/iohh. flaTpy6oic no/iHOCTbio. 6e3 

nOBpOKAGMMrt M CK/iaAOK BOCCTaHOBW/1 CBOK) 

<j>opMy h ruioTHO o6/iera/i BHyTpeHHioio CTeHxy 
o6caAHOR ko/iohhu, M3onnpyn 30Hy noepexc- 
AeHMfl. 

OopMy/ia M3o6peteHM« 
CnocoS peMOHTa o6caAHux ko/iohh, 
BK/tiOMaioiUMft noA6op naTpyGica pacneTHoro 
nepwMeTpa, nonepeMHyw Ae^pMauwo naT- 
py6xa no aceft aamho. cnycxero b CKBaxcMHy m 
ycTaHOBicy b 3one noepoKAeHvin. o t n m m a w- 
m m to c » TeM, mto, c ueflbio nOBWUieHMfl 
3<b<t>eKTMBH0CTM peMOHTHbtx pa6oT II 66ecne- 
HeHM» paBHOMepHoro npwxaTMH naTpy6xa no 
Been ero AnwHe k o6caAKO« KO/iOHHe npvi oa- 
HOBpeMCHHOM ynpoiueHMM npouecca ycTa- 
hobkm naTpyCxa 3a cmot -mckjik>'m6hmsi 
Aono/iHWTeiibHoro B03Ae«CTBM« Ha Hero. Ma- 
Tepwan naTpy6Ka Bw6HpaiOT no moay/ik) ynpy 
rocTM E, npw4eM nocneAHMfl onpeAe/isuoT W3 

COOTHOUJeHlifl 



E ^ 



1.4 P 



(h/R) 

rAe P - xoHTaxTHoe AaBfleHwe narpy6ka Ha 

CTOHKM 06C3AH0fi KO/IOHHU,' 

To/imwHa CTeHKM naTpy6xa: . 
R - paAwyc BHyTpeHnefi noaepxHOCTw 06- 
C3AH0« ko/iohhu, 

a nonepenHyio Ae^opMauwK) naTpySxa no 
Bce8 AnwHe ocyiuecTMRioT ao ndtepw ycToft- 

MMBOCTM, 33T6M erO 4>MKCMpyK)T B 3TOM COCTO- 

phmm w nocne cnycKa b aa^mmpexAeHun 

4»MKC8TOpU CHMM3IOT. "".V/! 1 " 
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CocTaaMTe/ib 0>.MyxaMeTrapnnoB 
Pe^aKTop O.CTeHMHa TexpeA M.MopreMTan KoppeKTop CnaTpyweea 

3axa3 1426 Tupa* noAnwcHoe 

BHMMnn rocyAapcTBeHHoro KOMMTOTa no H3oGpeT6HMRM 11 oTKpuTMflM npw TKHT CCCP 
1 13035. Mooted, X-35. PayuiCKaa Ma6., 4/5 



npoM3BOACTBeHHo-M3AaTe/ibCKMA kom6mh3t "naTCHT-. r. YxcropoA. y/tXarapwHa, 101 
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Qua. J 



Pena.KTOp O.Ctchmhb 



CocTaamenb O.MyxaMerrapwriOB 

TexpeA M.MoprewTaA Kopperctop CnatpyiueBa 



3aKa3 1426 Tupa* floAriMCHoe 

BHMWnn TocyAapcTBeHHOro komhtbts no Mao6p6TeHMfiM m otkputmkm npM TKHT CCCP 
1 13035. MocK8d, X-35, Payiucicafl Ha6., 4/5 

npow3BOACTBeMHO-M3AaTenwcicMft kom6hh9T TlaTeHT", r. y*ropoA- yJiTarapuna. 101 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A- A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1 ; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin- walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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